Background: Working alliance is the interaction between the patient and therapist. It is a crucial part of the physiotherapeutic process. One instrument to measure working alliance is available in Dutch/Flemish language and validated in psychotherapy setting. Objective: This study aims to validate the Working Alliance Inventory Short-Form in a Dutch physiotherapy setting. Design: A prospective cohort study in primary-care physiotherapy. Method: To validate the Dutch/Flemish version of the working alliance inventory short-form (WAV-12) a RASCH analysis was used. Results: Sixty-six physiotherapists enrolled in total 389 patients with an average age of 50 years and a mean duration of shoulder pain of 33 weeks. A total of 274 patients filled in one or more items of the WAV-12. The WAV-12 showes good discriminative abilities and all items contributed to a onedimensional construct. Due to the selective nature of the missing items, we believed rewording was necessary to make it more suitable to the physiotherapy setting. We performed a Delphi study and revised the WAV-12 into the PAS (Physio Alliance Scale). The validity of the revised version is unknown and is therefore not sufficiently strong to be implemented as a measurement tool. Limitations: The response rate for three items especially was low and we found ceiling effects in ten items. Conclusion: Although the measurement instrument shows good internal consistency and reliability, we made adjustments to the WAV-12 for Dutch physiotherapy setting.
Introduction
In physiotherapy practice patients usually follow a treatment regimen provided in coherence with the physiotherapist. This interaction between patient and therapist is referred to as a working alliance (WA). WA is first described in psychotherapy as the extent to which a client and therapist work collaboratively, purposefully, and connect emotionally. WA is defined as a combination of three factors; agreement about the goals of treatment, the tasks of treatment, and the bond between client and therapist (Bordin, 1979) .
For a treatment to be effective, one important factor is that the patient complies with the regimen, after which health outcomes are more likely to improve (Bennett, Fuertes, Keitel, Phillips, 2011) . Therefore, it is essential for the therapist to provide a proper transfer of information about the goals and tasks of treatment for the patient in order to carry out the treatment regimen (Crow et al., 1999; Sluijs, Kok, Van Der Zee, 1993) . Besides agreement about treatment goals and tasks, co-operation and compliance are achieved by means of bonding and trust between the therapist and the patient. Patients consult a physiotherapist because they seek help and they are in that case vulnerable. Help must therefore be offered and accepted based on trust. How this relationship will develop during the treatment period can have a significant impact on treatment outcome.
Several reviews have found that WA is a strong predictor of improvement in psychotherapy and psychology practices (Horvath and Symonds, 1991; Martin, Garske, Davis, 2000) . Later research has established the importance of a good alliance also in other medical settings, such as in patients with ulcer disease, hypertension, and diabetes (Kaplan, Greenfield, Ware, 1989; Lee and Lin, 2009 ). One review included 14 studies examining the patient-therapist relationship in physical rehabilitation setting (Hall et al., 2010) . In nine studies, a registered physiotherapist delivered the interventions. Results of the individual studies indicated that WA has a consistent positive correlation with treatment outcomes of pain, disability, physical/ mental health, and patient satisfaction (Hall et al., 2010) . A recent observational study of therapeutic alliance in patients with chronic low back pain confirmed these findings and found WA to be a consistent predictor of function, pain, and disability measures (Ferreira et al., 2013) . WA might be more important in some therapies especially in those where treatment adherence represents an important component for treatment effect (Siev, Huppert, Chambless, 2009) .
The Working Alliance Inventory (WAI) is one of the most commonly used and validated questionnaires to measure the working alliance (Hall et al., 2010) . It has been originally developed as a 36-item questionnaire based on Bordin's model measuring three domains; goal, task, and bond (Horvath and Greenberg, 1989; Horvath and Lubrowsky, 1993) . The WAI exists of one questionnaire for the client (WAI (C)) and one for the therapist (WAI (T)). Evidence suggests that the clients WA rating at the beginning of treatment is superior over the therapist-rated version in predicting outcome (Horvath and Symonds, 1991) .
The WAI was translated to Flemish, which is closely related to Dutch, named the "werk alliantie vragenlijst" (WAV). The 12 most indicative items were selected using confirmatory factor analysis to form the WAV-12 short form (Tracey and Kokotovic, 1989) . The WAV-12 has been used and validated in patients receiving psychotherapy in Belgium (Stinckens, Ulburghs, Claes, 2009 ). This study found a good internal consistency for the threefactor model according to Bordin (1979) : (1) task scalecorrelation coefficient α = 0.85; (2) bond scale-correlation coefficient α = 0.82; and (3) goal scale correlation coefficient α = 0.83. Correlations between the task and goal scales were good (correlation coefficient r = 0.80) but correlations between the other scales were both lower (Cronbach's α = 0.49). The WAV-12 used a five-point likert scale instead of a seven-point likert scale in the original WAV-36. Therefore, it is difficult to compare results from this validation study with other data. Literature does describe slightly higher correlation coefficients for the English and French short versions (Corbière, Bisson, Lauzon, Ricard, 2006; Tracey and Kokotovic, 1989) . A review has shown that translated versions of a measurement instrument for the neck do not guarantee similar measurement properties compared with the original instrument (Schellingerhout et al., 2011) . Cross-cultural validation in the Dutch population and physiotherapy setting is an important step to evaluate whether the underlying construct still holds for the WAV-12. Therefore, this study aims to investigate whether the WAV-12 is a valid measurement instrument in terms of the construct and discriminative abilities for a population of patients with shoulder pain in physiotherapy care.
Methods

Study design
The study population consisted of patients with shoulder pain that participated in a prospective cohort study in patients consulting a physiotherapist for shoulder pain (Karel et al., 2013) . Recruitment period was from November 2011 through December 2012. The Research Committee of the Erasmus Medical Centre in Rotterdam approved the project (MEC-2011-414) . After signing an informed consent, patients were included and followed up for 6 months.
Participants
A total of 125 physiotherapists were invited to enroll patients. Patients consulting a physiotherapist were included if they suffered from shoulder pain, were aged ≥ 18 years and had adequate understanding of the Dutch language. Patients were excluded if they had serious pathologies (infection, cancer or fracture), surgery of the shoulder in the previous 12 months, or had received diagnostic imaging techniques such as musculoskeletal ultrasound, magnetic resonance imaging or X-ray of the shoulder in the 3 months prior to start of the study. Patients included in the cohort study were followed for 6 months and received usual physiotherapy care. Questionnaires were sent by email at 6, 12, and 26 weeks and two reminders were sent after 2 and 4 days whenever the patient had not responded to the questionnaire.
Working alliance
Working alliance (WA) was measured 6 weeks after baseline for both the patient and physiotherapist, because earlier assessment would not clearly reflect the WA. We used the Flemish version of the WAI (WAV-12). It contains 12 items scored on a five-point scale ranging from 1 ("never") to 5 ("always") and scoring is done for the total score and each subscale (goal, task and bond). The total score ranges from 12 (low WA) to 60 (high WA), and subscales range from 4 to 20. Where the patient had to fill in the name of the therapist we replaced the empty space with the words: "my therapist."
Statistical analysis
Descriptive data for demographic and symptom severity are presented as percentages for nominal variables (i.e. gender, level of education, cause of injury, first episode, and reasons for stopping treatment) and as means for continuous variables (i.e. age and symptom duration). T-tests were used to test for differences in demographics between participants scoring all WAV-12 items and those who did not. Cronbach's alpha was used to assess the internal consistency of the WAV-12 and we assessed the correlation between patient and therapist scores using Pearsons' correlation coefficient. Coefficients equal or more than 0.7 were regarded as acceptable. R and SPSS v20.0 were used to conduct the analysis.
Validation
Performance of the items in the WAV-12 questionnaire was assessed with a partial credit Rasch model (Masters, 1982) . The response patterns from the set of available items in the questionnaire were tested against what is expected by the model that works according to a probabilistic form of Guttman scaling (Guttman, 1950) . This scale assumes a deterministic pattern with a hierarchical ordering of items (low and high level of item scale). When a higher level of the item is affirmed, there must be a high probability that lower items will also be affirmed. The analysis gives the probability that a person will affirm an item of the difference between the person's level of working alliance and the level of working alliance expressed by the item.
The Rasch model was used to test: (1) internal validity of the construct; (2) whether specific items exhibit different properties in different subgroups in the population (differential item functioning); and (3) whether item redundancy can be considered (Tennant and Conaghan, 2007) . Analysis was carried out using the ltm package in the statistical programing language R (Rizopoulos, 2006) . First a one partial credit model with the discrimination parameter fixed at one was tested to check whether it fits the data. If this model did not fit the data an extended partial credit model with a common discrimination parameter not constrained at one or separate discrimination parameters for each parameter was considered. Uni-dimensionality could further be examined to investigate if the test variance is attributable to the principal factor or construct, estimated with Cronbach's alpha. Due to the fact that some patient responses were missing, multiple imputations were utilized to calculate Cronbach's alpha.
Differential item functioning was examined based on a likelihood ratio X 2 test implemented in the Lordif package in R. Expected scores for each item should remain the same whether, an older or younger person (<50, which was the mean age) and a man or women scores the same item.
Rasch analysis can be useful and psychometrically sound in modifying measurement instruments (Velozo, Lai, Mallinson, Hauselman, 2001) . Different criteria could be considered for item redundancy: High Item Characteristic Curve (ICC), low ICC or items having similar calibrations.
Results
Study population
Sixty-six physiotherapists enrolled in total 389 patients. Physiotherapists were 72% male and had a mean working experience of 15 years. Of the 389 patients, 43% were male, average age was 50 years with a mean duration of shoulder pain of 33 weeks (Table 1) . At baseline, only 4% of the patients did not fill out the baseline questionnaire. At 6 weeks, 30% of the responses were lost to follow up.
Working alliance
Seventy-eight patients (22%) filled in all the WAV-12 questions, enabling us to calculate a total score. The mean WAV score was 45 on a total range of 24 to 60, which is slightly above 50% of the maximum score. Most patients did not answer one or more questions of the WAV-12. The population that had responded to all WAV-12 questions did not significantly differ at baseline with the patients that did not (Table 1) . Even though not statistically significant, the difference for duration of complaints appeared to be large. Selective responses can therefore not be excluded. The questions with the most missing values are questions 1, 3, 7, and 9 (Figure 1 ). Question 3, 7, and 9 are part of the "bond" subscale and question 1 is part of the "goal" subscale. The working alliance score of therapists was 52 and for patients 45. WAV-12 scores between patient and therapist had a poor correlation (r = 0.30).
Validity of WAV-12
Of all patients, 274 had at least filled in one or more items of the WAV-12. Three models were fitted to the data. The first model (RASCH) assumes the discrimination parameter is equal for all items and fixed at one. The second model (1PL) assumes the discrimination parameter is equal for all items but is estimated from the data and the third model (gpcm) assumes the discrimination parameter is free to vary across items.
Likelihood ratio tests between these models showed that the third model provided the best fit to the data (p ≤ 0.001).
Item properties
All but two items (item 1 and 2), showed ceiling effects, meaning that most of the patients scored a good working alliance. Appendix 1 displays the item characteristic curves for the 12 items from the WAV-12. Items 5, 6, and 8 have a high slope and are endorsed at higher levels of working alliance. Items 1, 2, and 4 have a low slope (discrimination) and are endorsed at lower levels of WA. Considerable variation exists between item discrimination indicating the WAV-12 questionnaire includes items measuring the whole construct and items discriminating at lower and higher levels of working alliance ( Table 2 ). The item information curve showed the amount of information given by the questionnaire is highest between an ability of −2 and 0, implying that the item set is most useful in discriminating among individuals at the lower end of the working alliance trait.
Unidimensionality
Five imputed datasets were created. Cronbach's alpha's were calculated for the 12 items in each dataset and led to a pooled Cronbach's alpha coefficient of 0.89, indicating that items correlate highly and measure the same explanatory concept.
Differential item functioning
The X 2 tested three models. Model 1 is a standard model where the ability for each person remains the same. Model 2 tests whether levels of ability differ among groups and model 3 adds an interaction term for the level of ability and the group in order to test whether discrimination parameters differ among groups. (17) 13 (25) 52 (25) Static repetitive job
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Age was dichotomized in younger patients (under the mean age of 50) and older patients (50 and over). The X 2 tested flagged item one for differential item functioning where all models were statistically significant. No differential item functioning was found between men and women. Slightly higher factor scores (mean difference = 0.0385) for the WA in patients being treated by a physiotherapist with less than 13 years of experience but was not statistically significant (p = 0.73).
Rasch analysis for the WAV-12 questionnaire indicates that items have good discriminative abilities for the lower end of the construct. High correlations coefficients indicate items measure one construct and other factors like age and experience of the physiotherapist did not influence item scoring. Validity for the items in the questionnaire appears to be sound but due to the difference in the percentage of missing data among the items and observed ceiling effects we advise linguistic (Dutch) and contextual (physiotherapeutic setting) adjustments.
Modification of the WAV-12
We believed rewording was necessary due to the selective number of missing responses in some items of the questionnaire and because the researchers had received comments from several patients and physiotherapists about items 3, 7, and 9 of the WAV-12. Therefore, we decided to make adjustments in the questionnaire and did a Delphi study. A two round survey was employed to ask the panels opinion on the adjustments in the WAV-12. The panel consisted of 11 members (six clinical/research experts and five patients). Panel members were sent a questionnaire via email and these were sent separately to ensure panel members were unaware each of other's identity. For each item, the panel member had to give his/her opinion about the adjustments with a five-point Likert scale. If the score was below three (neutral, disagree, totally disagree) the panel member were asked to give their reasoning and/or a suggestion for adjustment. If consensus for one item was <80% after the first round it was included in the second round containing the suggestions of all panel members (anonymous). Full consensus (100% response rate) was reached after the second round and the adjusted questionnaire can be found in Appendix 2.
Discussion
Main findings
Just a small proportion of patients filled in the complete WAV-12 compared with other questionnaires at 6-weeks follow-up. A large number of participants only completed a limited number of items. This might indicate that the measurement instrument is not appropriate either in terms of language, setting, or participants had other specific reasons not to complete the questionnaire. The principal investigator also received comments from several patients and therapists, involved in the study, about items 3, 7, and 9 in the WAV-12 questionnaire. The construct theory of the WAV appeared to be sound but ceiling-effects were found in ten items. Rewording was necessary for the WAV-12.
Comparison with the literature
Items correlated highly and measured the same explanatory concept which is found by several other translated versions of the WAI (Corbière, Bisson, Lauzon, Ricard, 2006; Horvath and Greenberg, 1989; Tracey and Kokotovic, 1989) . A French validation study found a very high correlation between the three subscales indicating that we cannot significantly distinct these subscales (Corbière, Bisson, Lauzon, Ricard, 2006) .
The poor correlation between patient and therapist WA score is consistent with other studies indicating that the two perspectives are not associated, which is confirmed by other studies as well (Bachelor, 2013; Huddy et al., 2012) . To ensure unbiased results, the patient and the physiotherapist completed the rating forms independently of each other. Nevertheless, contact between the therapist and patient could not have been avoided, resulting in the possibility of deliberation between them.
WA was measured at 6 weeks when alliance might already have evolved into a stable situation; whereas, the first clinical experience between patient and therapist could determine more valid WA scores (Horvath, 2001 ). The literature is still inconsistent about what the optimal timing would be for measuring WA and some studies report that early WA predicted recovery after controlling for symptom change (Anker, Owen, Duncan, Sparks, 2010; Barber et al., 2000; De Bolle, Johnson, De Fruyt, 2010; Klein et al., 2003) , while others have found a reduction of the predictive value of WA (Barber et al., 1999; DeRubeis and Feeley, 1990; Puschner, Wolf, Kraft, 2008) . In this study WA was measured at six weeks as the first questionnaire was filled in before the first treatment. Nevertheless, we believe multiple measurements during the treatment period might yield more insight into the concept of WA. Although WA is a valid construct within psychological interventions and research, whether it predicts recovery in a patient population in physiotherapy setting remains unknown. Psychological interventions are usually based on behavioral therapy that physiotherapists mostly use in chronic patients. The patient population in this study has a new episode of shoulder pain where WA might be less relevant for the therapeutic process.
Strengths and limitations
This is the first study to perform a validation analysis on the Flemish version of the working alliance inventory in a physiotherapy setting. The measurement tool was able to discriminate between patients that experience a good or poor alliance. In ten items, we observed ceiling effects, which might have been due to the fact that patients give socially desirable answers or that the items do not properly assess the total construct. There appeared to be a pattern in missing responses, where four items showed more missing than others, indicating that these might need adjustment. The questionnaire was developed in Belgium and applied in a Dutch setting which might not be appropriate given some linguistic characteristic differences of the Belgian Dutch (Flemish) and the Dutch language in the Netherlands. Due to the high number of missing responses in specific items (item 1, 3, and 9) and low discriminative values (item 1 and 2), we made changes in terms of adjustments in language and specific to the context of physiotherapy.
Implications for future research
The new questionnaire from our Delphi study has not been tested and therefore future research should test the psychometric properties of this questionnaire and evaluate the possible predictive value of the WA throughout the whole process of treatment in patients with musculoskeletal complaints. Whether measuring WA at the beginning or later in therapy is more predictive remains unknown. Studying a relationship between WA and recovery is complex because other factors, like self-adherence, compliance, might influence the relationship and therefore a mediation analysis might find more valid results.
Conclusions
The WAV-12 measurement tool is not suitable for implementation in clinical or research practice yet. However, WA is a concept that needs attention within the field of physiotherapy and therefore we made adjustments to the questionnaire. Previous research has shown a positive correlation between working alliance and recovery in physiotherapy setting. Since shoulder pain can become a chronic condition in more than 50% of patients, interventions from physiotherapy need to be effective and a good WA can possibly contribute to optimal treatment effects.
